In a previous paper [1] , we traced the summer ocean swell in California to winter storms in the Southern Hemisphere. Storms were located from their arrival azimuth α(t) measured by an offshore directional array and the range R = g/(4π df /dt) computed from the measured frequency f (t) (figure 1). Some events could be attributed to antipodal storms in the Indian Ocean with the resulting waves entering the Pacific Ocean through a narrow window between New Zealand and Antarctica. An awkward detail, however, located three out of 30 wave-inferred sources on the Antarctic continent. Gallet & Young [2] have now discovered that when allowance is made for the refraction of the waves by the vorticity associated with ocean currents, Antarctic sources can be relocated from Antarctica to the Pacific Ocean.
Gallet & Young [2] compute the vorticity field from global compilations of surface currents provided at 5-day intervals by the OSCAR program; high eddy vorticities are associated with the Antarctic and equatorial current systems. They find that a typical deviation from the great circle wave direction at San Clemente Island (site of the directional array) is r.m.s. (θ) = 10 • . Waves of very lowfrequency travel relatively fast and are less refracted by the vorticity field.
The storm of 4.5 September 1959 illustrates their findings. Figure 2 shows three ray paths from the Indian Ocean storm to the California wave recorder. Vortex refraction is very roughly modelled by a ±10 • change in course at the equator (solid to dashed line). The great circle route (line B) is of such low frequency ( f = 0.03 Hz) and corresponding high group speed (v g = 26 m s −1 ) that vorticity refraction can be neglected. In contrast, the higher frequency waves (lines A and C) are relatively slow (v g = 11 m s −1 ) and significantly scattered.
Representative numerical values are given in table 1. figure 2 ). Waves are subject to bathymetric refraction in water of depth less than λ/2π (λ is deep water wavelength; table 1). The San Clemente directional array was located at 100 m depth, causing the 0.03 Hz waves to suffer severe bathymetric refraction, whereas the 0.07 Hz waves are hardly affected. Accordingly, the slow high-frequency waves are most vulnerable to vortex refraction whereas the deep low-frequency waves are most vulnerable to bathymetry refraction.
Cortez and Tanner Banks provide partial obstruction to path A; high waves are known to break over the banks at low tide. On the other hand, the wave array was completely exposed to C waves from the south. We interpret the recorded counter-clockwise rotation with time and frequency (figure 1) to vortex refraction of C arrivals, somewhat reduced by bathymetry refraction. 
